SUMMARY Three patients are described who presented with autonomic failure affecting predominantly one limb. Physiological studies revealed that there was sweating loss in the limb which appeared to be due to a preganglionic autonomic lesion and not to a sweat gland abnormality. In all three patients there was also evidence of failure of vasomotor control. There was no evidence of more generalised autonomic failure or neurological deficit. In two patients the condition appeared to be static and, according to the patients' accounts was life long. In the third the sweating loss was present for three years prior to pain loss becoming evident from C2/3 to TI on the same side as the sweating loss. These patients, together with two recent case reports, indicate that isolated local autonomic failure, probably from a discrete cord lesion, can be a cause of presenting symptoms related to sweating loss or to change in temperature in a limb.
Localised anhidrosis usually occurs in association with a generalised disease such as diabetes mellitus or multiple system atrophy, or a local disorder affecting autonomic nerves such as a peripheral nerve lesion.' Patients have also been described with localised anhidrosis which is not apparently related to other neurological deficits. Faden and his colleagues in 1982 described a 22 year old man in whom there was segmental anhidrosis which progressed over the next two years.2 A further report has described eight similar adult patients.3 In neither of these reports are tests of vasomotor function described and the abnormality was thought to affect sweating alone. We have investigated three patients with a similar disorder and in all our subjects we have found evidence that the autonomic failure also involves vasomotor function.
Case reports Patient I
A European female, a housewife, aged 56 years, complained of numbness of the fingers of the left hand. She had also noticed reduction in sweating in the hand which particularly prevented her gripping her tennis racquet effectively. These symptoms had probably been life-long and definitely present for at least 10 years. On examination the left hand was dry and colder than the right hand. There was no evidence of orthostatic hypotension and heart rate was normal and increased on standing. There was no Homer's syndrome.
There was no weakness or wasting of the hand or arm and no demonstrable sensory deficit. Pulses and blood pressure were equal in the two limbs. The patient was followed up for 6 years with no change being observed. Blood screening tests including vitamin B12 were normal, a cervical spine radiograph showed moderately advanced degenerative changes of the spine. Radiographs of the thoracic outlet did not reveal a cervical rib. A carpal tunnel syndrome was considered and the median nerve conduction time was at the lower level of normal.
Patient 2
A European male, a labourer, aged 21 years, first noticed at the age of 15 years after running a cross country race that the right side of the face, upper chest and right arm were red whereas the left side was white. He also noticed that he had reduced sweating on the left side of his face and over his left arm. The condition had not been progressive nor did it cause him any disability. There was no past history of trauma to the neck, shoulder or arm. On examination he appeared fit and healthy. The left hand felt dry and there was less hair over the left forearm and the left upper chest. There was no orthostatic hypotension, heart rate was normal and increased on standing. There was no Homer's syndrome. There was no weakness, wasting of the hand or arm and no sensory deficit. Pulses and blood pressure were equal in the two limbs. Forearm circumference showed a difference, the left forearm being about 2cm less than on the right, 10cm below the olecranon process. The patient was right handed. Blood screen tests were normal. Radiographs of the spine and thoracic outlet were normal. The patient was followed up for 10 Patient 3 A European male, a carpenter, aged 46 years, presented with a 9 month history of coldness in his left hand and arm. The hand was occasionally slightly bluer than the right hand. The hand was sometimes the same temperature as the other side and sometimes tingled when cold. Apart from feeling that he could not use the arm as easily and that he dropped small items such as screws and fumbled when picking them up, he did not have any weakness or other problem with the arm. He said that on the occasions when he drank alcohol, his left arm felt as if it was "on fire". He had a past history of gout and a congenital talepes affecting his right leg and wore a built-up shoe on that side. On examination the most obvious feature was that the left hand was dry and darker in colour compared with the right hand, which was sweating. Blood flows were studied in each patient using
Hatfield-Turner copper tellurium heat flow discs on the fingers.' Forearm blood flow was also measured in patient 3 only using venous occlusion plethysmography with an electrically calibrated mercury-in-rubber strain gauge plethysmograph.8 Observations were made during radiant heating of the trunk by a radiant heat cradle. Oral temperatures were measured using a thermocouple thermometer (Ellab). In all patients vasodilatation occurred promptly on the normal side but was absent on the affected side (figs 2,3). In patient 3, who complained that his arm felt that it was on fire when he drank alcohol, forearm blood flow was examined with a mercury-in-rubber strain gauge plethysmograph and skin temperature was also measured on the forefinger of each hand while the patient drank alcohol (45 g). Blood alcohol increased to 75mg per 100 ml and blood flow increased in both arms so that finger temperatures were equal (fig 4) . While the vasodilatation was present the effect was studied of mental arithmetic and immersing the opposite arm in cold water (cold pressor test). Mental arithmetic caused a reduction in blood flow in the right (normal) arm but no change in the left (abnormal) arm. The cold pressor test caused a reduction in blood flow in both arms. A response to mental arithmetic implies that autonomic pathways throughout the central and peripheral autonomic nervous system were functioning: there would be no response if any level was affected. The response to the cold pressor test was in keeping with the response being dependent upon a spinal reflex only, similar to the gasp reflex.9 The normal response to the cold pressor test in patient 3 implied that his lesion lies in the central nervous system in or above the upper part of the cervical cord.
Postganglionic axon reflex activity, which produces local sweating and piloerection, was studied around intradermal injections of 1% acetylcholine solution' '0 in the affected arm and also the normal arm. In all patients sweating and piloerection occurred around the site of the injections, implying that postganglionic sympathetic nerves were present and functional in each patient in the affected areas. Pupillary responses were investigated in two patients. Topical adrenaline (0 1%) in patient 2 and hydroxyamphetamine (1%) in patient 3 showed no hypersensitivity in the eye on the side of the body affected. This implies no sympathetic dysfunction of the pupils." Discussion All three patients had localised evidence of autonomic failure affecting one arm only. Investigations imply that not only was there sweating loss with anhidrosis or hypohidrosis but also that there was failure of vasomotor control subserving thermoregulation. Peripheral vasodilatation in response to radiant heating of the trunk depends upon fibre pathways that descend through the cervical spinal cord and probably pass through the brain.'2 13 That the lesion was probably in the cervical cord may be implied by the normal responses to intradermal injection of acetylcholine, indicating normal postganglionic sympathetic fibres, and also the normal response to the cold pressor test in patient 3 which was in keeping with functional sympathetic pathways peripherally and at the immediate spinal level. The affected part of the sympathetic pathway must therefore have been in the upper cervical cord or brain stem. Patients 1 and 2 were briefly mentioned in a general textbook on the autonomic nervous system' and this is the first account of them in more detail. The intervening time has allowed follow-up of one patient for 6 years and the other for 10 years although both patients are now lost to follow-up. The third patient has been followed-up for 3 years. The lesions are therefore predominantly autonomic and in two of the three patients have not apparently been progressive 741 although in patient 3 the involvement of some pain fibres now implies a progressive lesion.
There In our three patients, the patient reported by Faden2 and also four of the patients reported by Low and his colleagues,3 evidence has suggested a preganglionic lesion. Such a lesion might be in the cervical cord and syringomyelia would be a possible pathological process. Syringomyelia may take many years to develop and may involve autonomic fibres. However, when autonomic function is affected, most reports refer to Homer's syndrome and there are no previous reports of cases similar to ours in which the autonomic failure was the most obvious problem.
The involvement of sensory pathways in the last of our cases makes syringomyelia a more likely possibility than in the other two patients but radiological studies were negative. Further, in three studies of a total of twelve patients with syringomyelia or syringobulbia in whom dysautonomic features were present14 i6 no local autonomic failure similar to that in our patients was reported, all patients having failure of blood pressure regulation. In all patients except possibly one (Case 3 of Hampton et al'6) sensory or motor symptoms preceded autonomic dysfunction by up to 36 years.
Segmental anhidrosis has been reported in Adie's syndrome but our patients had no features of this disorder. Differences in sweating between the two sides of the body may also occur with pressure on the skin,'7 different exposure to heat unilaterally, '8 or with pressure on peripheral sympathetic nerves as with cervical rib'9 or osteoma.20 There was no evidence for any of these mechanisms in our patients.
In patient 3 we observed marked dilatation in the affected limb following oral alcohol. Fewings and his colleagues2 ' examined vasodilatation in a patient with unilaterial sympathectomy in one arm (brachial plexus avulsion) following a similar oral dose of alcohol. Their patient had a marked increase in hand blood flow only on the unaffected side, the denervated side remaining unchanged. They concluded that skin vasodilatation following alcohol ingestion was due to an alcohol effect on central vasomotor centres rather 742 than a peripheral one directly on blood vessels. However, alcohol has been shown to have peripheral effects on vascular smooth muscle possibly by attentuating the responses to vasoactive substances such as catecholamines or prostaglandins. 22 The patient that Fewings and his colleagues described had a postganglionic lesion unlike our patient, who had a preganglionic lesion. 21 Our observation suggests that, in man, alcohol induced skin vasodilatation is at least in part due to a peripheral effect which requires intact postganglionic innervation of the blood vessels.
These patients have had symptoms and signs related to autonomic failure affecting vasomotor as well as sudomotor function. Our physiological studies indicated that both functions were affected. We draw attention in particular to the vasomotor paralysis as this has not been noted or studied in the two other reportS2 3 of similar patients.
